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SEMI-ENCLOSED APPLICATOR UTILIZING A 
SELECTIVELY-ACTIVATIBLE SHEET MATERIAL 
FOR DISPENSING AND DISPERSING A SUBSTANCE 
ONTO THE SURFACE OF A TARGET OBJECT 

FIELD OF THE INVENTION 

The present invention relates to a semi-enclosed applicator containing a substance 
for application to the surface of a target object. The target object may be placed within 
the applicator for application of the substance, or the applicator may be utilized as an 
implement with an extremity placed therein to apply the substance to a target object 
located externally of the applicator, or both. More particularly, the present invention 
relates to such applicators wherein the substance may be released from the applicator 
material and distributed upon the surface of the target object. 

BACKGROUND OF THE INVENTION 

In the art of dispensing, articles have been developed which are coated or 
impregnated with useful substances intended to be utilized when the article is contacted 
with a target surface. While there are advantages with having the substance present on or 
near the surface of such articles, there is often the drawback that the useful substance is 
unprotected and is subject to inadvertent contact before intended use. Inadvertent contact 
may lead to contamination of the substance, loss of the substance onto surfaces other than 
the desired target surface, and/or contamination of such other surfaces with the substance. 
Moreover, the use of such articles to manually apply a substance to a surface of an object 
frequently results in exposure of a user's hands to the substance. At the very least such a 
scenario results in a waste of product and is undesirable from an aesthetic standpoint and, 
at worst, results in excessive exposure of the user to potentially harmful, toxic, or 
otherwise undesirable substances. 

More recently, sheet materials have been developed which utilize a three- 
dimensional structure which is activatible by a user to deliver a substance onto a target 
surface. While such sheet materials are believed to provide many advantages in relation 
to other types of delivery systems, the usefulness of non-structured sheets of material for 
certain applications is limited by the need of the user to grasp and control the sheet 
material during the process of applying the substance to the target surface. Depending 
upon the nature of the target surface and the substance to be applied, difficulties in 
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controlling a generic sheet of material can lead to messiness and/or waste of the 
substance. 

Accordingly, it would be desirable to provide an applicator for applying a 
substance to a target surface which permits greater control by the user during the 
application process. 

It would also be desirable to provide such an applicator which permits the user to 
apply a substance to a target surface with reduced messiness and waste of the substance. 

SUMMARY OF THE INVENTION 

The present invention provides a semi-enclosed, substance delivery applicator 
comprising: (a) a three-dimensional structure having outermost surface features and 
spaces between the outermost surface features for containing a substance, the substance 
having a level internal to the outermost surface features such that the substance is 
protected from inadvertent contact with external surfaces, the three-dimensional structure 
forming at least a portion of a semi-enclosed applicator body having at least one opening 
and an internal cavity, and (b) a substance, having substantial resistance to flow prior to 
delivery to a target surface, occupying the spaces of the three-dimensional structure, the 
substance remaining protected until the three dimensional structure is sufficiently 
deformed into a substantially two dimensional structure and the substance is thereby 
exposed to contact a surface of an object without compliance of the surface being 
necessary, the substance having an effective viscosity upon activation which permits the 
substance to be liberated from the location and dispensed onto the surface of the object. 
The substance may be dispensed inwardly of the applicator, outwardly of the applicator, 
or both. The applicator may take the form of a glove or mitt. 



BRIEF DESCRIPTION OF THE D RAWINGS 

While the specification concludes with claims which particularly point out and 
distinctly claim the present invention, it is believed that the present invention will be 
better understood from the following description of preferred embodiments, taken in 
conjunction with the accompanying drawings, in which like reference numerals identify 
identical elements and wherein: 

Figure 1 is a plan view of a preferred embodiment of a semi-enclosed applicator in 
accordance with the present invention, in the form of a glove; 
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Figure 2 is a plan view of a preferred embodiment of the present invention, 
disclosing a piece of material having truncated conical protrusions which protect a 
substance therein or therebetween from contact with external surfaces; 

Figure 3 is an enlarged partial plan view of the material of Figure 2, showing an 
array of protrusions; 

Figure 4 is an elevational sectional view of the material of Figure 3, taken along 
section line 4-4, showing the substance located on both sides of the formed material, both 
substances being protected by the same standoff protrusions; 

Figure 5 is another embodiment of a material in accordance with the present 
invention, including a porous material spanning the protected substance; 

Figure 6 is another embodiment of a semi-enclosed applicator in accordance with 
the present invention, in the form of a mitt; and 

Figure 7 is yet another embodiment of a semi-enclosed applicator in accordance 
with the present invention, in the form of a flexible bag which is convertible to a fully- 
enclosed applicator. 

DETAILED DESCRIPTION OF THE INVENTION 

As used herein, the term "hand article", refers to a covering for the hand or portion 
of the hand such as a finger or thumb. The term "disposable" is used herein to describe 
hand articles which are not intended to be restored or reused (i.e., they are intended to be 
discarded after a single use, and preferably, to be recycled, composted or otherwise 
disposed of in an environmentally compatible manner). As used herein the term "glove" 
refers to a covering for the hand having separate sections for each finger. As used herein, 
the term "mitt" refers to a covering for the hand having an enclosure that leaves the 
fingers unseparated and that may include space for the thumb in the main enclosure, or 
provide space for the thumb in a separate enclosure for the thumb, or may not include a 
thumb enclosure at all. While the terms "glove" and "mitt" have been defined with 
respect to the human hand, similar structures could be utilized to cover or enclose other 
elements of human anatomy, such as foot coverings, head coverings, or condoms, or other 
items for which coverings of a particular shape are preferred. As used herein the term 
"dimple" means a depression or indentation on a surface. As used herein the term 
"extension force" refers to forces applied by hand movements to a surface to extend 
and/or bend that surface linearly and/or curvilinearly. 

The term "semi-enclosed applicator" is intended to refer to an applicator device 
having at least one externally-accessible internal cavity for receiving an article to be 
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treated or a portion of human anatomy such as a hand so that the applicator device may be 
used as an implement. A glove or mitt would be an example of such a semi-enclosed 
applicator in the context of the present invention. Semi-enclosed applicators frequently 
may be convertible to a fully-enclosed applicator via the use of a closure device, such that 
the internal cavity is fully-enclosed and no longer open to the outside, A storage bag with 
a sliding mechanical closure would be an example of a fully-enclosed structure similar to 
applicators in the context of the present invention. 

A preferred embodiment of a semi-enclosed applicator of the present invention in 
the form of a hand article is the disposable glove 100 shown in Figure 1. Figure 1 is a 
plan view of the glove 100 of the present invention in its flat-out state with portions of the 
glove 100 being cut-away to more clearly show the construction of the glove 100. The 
glove 100 comprises a front panel 160, a back panel 170, and a periphery 150 wherein 
front panel 160 and back panel 170 meet and preferably form a seamless connection. The 
term "seamless" refers to a surface having substantially no discernible grooves, ridges, 
indentations or any other irregular surfaces which would be readily discernible to the eye 
and/or touch. The front panel 160 has an inner surface 161 and an outer surface 162 (not 
shown) that is opposite to the inner surface 161. The back panel 170 has an inner surface 
171 (not shown) and an outer surface 172 that is opposite to the inner surface 171. As 
shown in Figure 1, the glove is assembled such that the inner surfaces 161 and 171 are 
positioned facing or adjacent to one another. The inner surfaces 161 and 171 comprise 
that portion of the glove 100 positioned adjacent to a wearer's hand during use. Inner 
surface 171 is meant to be worn adjacent to the back of a wearer's hand, and inner surface 
161 is meant to be wom adjacent to the palm side or front of a wearer's hand. The outer 
surfaces 162 and 172 comprise those portions of the glove which are positioned away 
from the wearefs hand during use. The glove 10 shown in Figure 1 comprises separate 
front and back panels 160 and 170, respectively, secured together about the periphery 150 
to define an opening 155. 

If desired, the glove 100 may be a differentially extensible hand article wherein at 
least a portion of the glove extends and/or contracts about a wearer's hand and/or wrist 
without the use of traditional elastic such as natural or synthetic rubber. By the term 
"differentially extensible" or "differential extensibility" it is meant herein to describe that 
quality of extensibility wherein portions of the glove extend or contract independently of 
other portions in response to varying hand sizes and motions. Preferably, this differential 
extensibility allows a range of hand sizes to fit comfortably within the glove. The glove - 
100 may be provided with differential extensibility by utilizing a structural elastic-like 
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film web such as those described in commonly-assigned U.S. Patent Nos. 5,518,801, 
issued to Chappell, et al. on May 21, 1996, and 5,650,214, issued July 22, 1997 in the 
names of Anderson et al., and commonly-assigned, co-pending U.S. Patent Application 
Serial No. 08/635,220, filed April 17, 1996 in the names of Davis et al., entitled "Fitted 
Glove", the disclosures of each of which are hereby incorporated herein by reference. 
Alternatively, differential extensibility to fit varying sized hands comfortably can be 
accomplished by various elastic-like materials, composite materials that produce elastic- 
like characteristics and/or processes to make a material(s) more elastic-like. As used 
herein, the term "elastic-like" describes the behavior of web materials such as web 
materials which, when subjected to an applied elongation, extend in the direction of 
applied elongation. Also, when the applied elongation is released the web materials 
return, to a substantial degree, to their untensioned condition. The term "web" as used 
herein refers to a sheet-like material comprising a single layer of material or a laminate of 
two or more layers. 

In use, a wearer inserts his/her hand into the glove 100 at the opening 155 thus 
partially to fully enclosing the hand. As the hand fits into the glove 100, the back panel 
170 expands and contracts around the back of the hand as necessary to produce a snug, 
yet unconstricted, fit about a wearer's hand without the use of traditional elastics. As used 
herein, the term "snug" describes a close fit of the glove 100 that does not substantially 
restrict the motion of a wearer's hand. The term "unconstricted" as used herein refers to a 
type of resistance to extension that would not significantly impede or retard normal 
motion of one's hand. 

In all glove embodiments disclosed herein, the first or inner surface 171 of the 
back panel 170 and/or the second or outer surface 162 of the front panel 160 can comprise 
a fibrous material such as paper or non-woven material which can function as an 
absorbent and/or a deliverer of embedded substances. Embedded substances can include 
surfactant, water, alcohol, lotion, anti-perspirant, medicine, cleaning agents, bleach or any 
mixture of the foregoing. 

In a preferred embodiment, the front panel 160 and the back panel 170 are fitted 
together such that there is a seamless construction at the periphery 150 which, when 
formed, comprises edge of connection 121 along the front panel 160 and edge of 
connection 122 along the back panel 170. This can be accomplished by many methods. 
One method is to graft an additional layer of polyethylene film over the periphery 150 
(Fig. 1) and heat seal the graft in place. Another method is to overlap (i.e., fold over) the 
connection edges 121 and 122 such that the edges 121 and 122 do not connect to one- 



5 



WO 01/10567 



PCTAJS00/21255 



another but rather, connection edge 121 is sealed to the first surface of the back panel 170 
and the connection edge 122 is sealed to the second surface of the front panel 160. This 
overlap method can be accomplished by heat sealing, adhesives and/or other attachment 
means known in the art for fitting together polyethylene films. Truly seamless unitarily 
formed gloves may also be formed by dipping a form into a liquid material and cooling or 
curing the material to form the finished product. 

In accordance with the present invention, the semi-enclosed applicator represented 
by the glove 100 is at least partially comprised of a selectively-activatible sheet material 
which may be activated to deliver a substance initially protected from inadvertant contact 
to a surface of an object placed within the applicator, to an external surface or object 
when the applicator is utilized as an implement, or both. For example, an applicator in 
the form of a glove could apply a substance inwardly to condition or treat a hand while 
also serving to apply a substance outwardly onto external surfaces or objects for cleaning, 
polishing, or coating the surfaces or objects. 

As utilized herein, the term "selectively activatible" is used to refer to materials 
which exhibit substantially non-active properties when brought into contact with target 
surfaces until some action is taken by a user to "activate" the material to expose and 
dispense a substance. Accordingly, selectively-activatible properties differ from 
permanently-active strips of material which either maintain the substance in a 
permanently-deployed orientation or rely upon removal of liner materials (typically 
silicone-coated paper strips or films) or wrappings such as bags, boxes, or containers, to 
expose the substance for use. 

Although materials in accordance with the present invention may be provided with 
two active sides or surfaces, if desired for particular applications, in accordance with the 
present invention it is presently preferred to provide such material with only one active 
side and one inactive or inert side. Under some circumstances it may be acceptable or 
desirable to design the sheet material so as to form an intermittent or discontinuous layer 
of substance on its active surface, while in other circumstances the sheet material be 
designed so as to exhibit a continuous layer of substance on its active side. For some 
applications it may also be desirable to provide multiple products on a single side of the 
material, deposited in discrete discontinuous cells or regions (e.g., co-dispensing epoxies, 
catalyzed reactions, etc.). 

One such material of current interest for use in accordance with the present 
invention comprises a three-dimensional, conformable web comprising an active 
substance on at least one surface protected from external contact by the three-dimensional 
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surface topography of the base material. After activation, such materials form a substance 
delivery system which delivers the substance to the target surface. Such materials 
comprise a polymeric or other sheet material which is embossed/debossed to form a 
pattern of raised "dimples" on at least one surface which serve as stand-offs to prevent a 
substance therebetween or therein from contacting external surfaces until the stand-offs 
are deformed to render the structure more two-dimensional. Representative structures, as 
well as methods and apparatus for manufacturing them, are disclosed in commonly 
assigned U.S. Patent Nos. 5,662,758, issued September 2, 1997 to Hamilton and 
McGuire, entitled "Composite Material Releasably Sealable to a Target Surface When 
Pressed Thereagainst and Method of Making", and 5,871,607, issued February 16, 1999 
to Hamilton and McGuire, entitled "Material Having A Substance Protected by 
Deformable Standoffs and Method of Making", and commonly-assigned, co-pending U.S. 
Patent Application Nos. 08/745,339 (allowed), filed November 8, 1996 in the names of 
McGuire, Tweddell, and Hamilton, entitled "Three-Dimensional, Nesting-Resistant Sheet 
Materials and Method and Apparatus for Making Same", 08/745,340, filed November 8, 
1996 in the names of Hamilton and McGuire, entitled "Improved Storage Wrap 
Materials", 08/869,602 (allowed), filed June 6, 1997 in the names of Hamilton, McGuire, 
Tweddell, and Otten, entitled "Selectively-Activatible Sheet Material For Dispensing and 
Dispersing a Substance Onto a Target Surface", and 08/895,123, filed July 16, 1997 in the 
names of Hamilton and McGuire, entitled "Selectively-Activatible Three-Dimensional 
Sheet Material Having Multi-Stage Progressive Activation to Deliver a Substance to a 
Target Surface". The disclosures of each of these patents and applications are hereby 
incorporated herein by reference. 

Figures 2-4 illustrate a representative embodiment of a material useful in 
applicators according to the present invention, which comprises a three-dimensional 
sheet-like structure generally indicated as 10. Material 10 includes a deformed material 
12 having hollow protrusions 14 and a layer of substance 16 located between protrusions 
14. Protrusions 14 are preferably conical in shape with truncated or domed outermost 
ends 18. In the embodiment of Figures 2-4, protrusions 14 are equally spaced in an 
equilateral triangular pattern, all extending from the same side of the material. Preferably, 
the protrusions 14 have heights which are less than their diameters, so that when they 
deform, they deform by substantially inverting and/or crushing along an axis which is 
substantially perpendicular to a plane of the material. This protrusion shape and mode of 
deforming discourages protrusions 14 from folding over in a direction parallel to a plane 
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of the material so that the protrusions cannot block substance between them from contact 

with a target surface. 

In the configuration shown in Figure 4, the substance 16 adheres to and partially 
fills the valleys between the plurality of hollow protrusions in the first side 13 of the piece 
of material and also fills the depressions in the second side 15 of the piece of material. 
The embodiment of Figure 4 is representative of an optional configuration wherein both 
sides of the material are capable of dispensing a substance, while a substance could be 
omitted from one side or the other to create a configuration wherein only one side of the 
material carries and dispenses a substance. The substances on respective sides of the 
material in a dual-dispensing configuration could have the same or diverse compositions 
and characteristics. 

With regard to the first side of the material, in the limiting circumstance, the 
substance fills the valleys to a point at or slightly below the highest point of the 
protrusions, particularly if a meniscus is formed wherein the substance decreases in 
thickness with increasing distance from the surface of the protrusions. The substance has 
a surface below the outermost ends of the plurality of hollow protrusions, so that when a 
portion of the first side of the piece of deformable material is placed against a target 
surface, the plurality of hollow protrusions prevent contact between the substance and the 
target surface until the portion is deformed at the target surface. 

With regard to the second side of the material, in the limiting circumstance, the 
substance fills the depressions to a point at or slightly below the uppermost edge of the 
depressions, particularly if a meniscus is formed wherein the substance decreases in 
r thickness with increasing distance from the surface of the depressions. The substance has 
a surface below the outermost edge of the plurality of depressions, so that when a portion 
of the second side of the piece of deformable material is placed against a target surface, 
the plurality of depressions prevent contact between the substance and the target surface 
until the portion is deformed at the target surface. 

Sheet materials utilized as a carrier material may be made from films comprising 
homogeneous resins or blends thereof. Single or multiple layers within the film structure 
are contemplated, whether co-extruded, extrusion-coated, laminated or combined by other 
known means. The key attribute of the sheet material is that it be formable to produce 
protrusions and valleys. Useful resins include polyethylene, polypropylene, PET, PVC, 
PVDC, latex structures, nylon, etc. Polyolefins are generally preferred due to their lower 
cost and ease of forming. Other suitable materials include aluminum foil, coated (waxed, 
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etc.) and uncoated paper, coated and uncoated nonwovens, scrims, meshes, wovens, 
nonwovens, and perforated or porous films, and combinations thereof. 

Further, the sheet materials may permit vapors to escape from the interior of the 
applicator and/or enter the applicator (i.e., be breathable) while still preventing liquids 
from passing therethrough. 

Materials regarded as "breathable" in the context of the present invention include 
not only those materials which are apertured, microapertured, or otherwise rendered 
physically porous, but also substantially non-porous "monolithic" polymeric materials 
(typically films) made from such materials as polyurethanes, block poly-ether-amides, 
block polyesters, EVA, ethylene/acrylic esther copolymers, and PVP copolymers. 
Suitable materials include films formed from a block polyether copolymer such as a block 
polyether ester copolymer, a polyetheramide copolymer, a polyurethane copolymer, a 
poly(etherimide) ester copolymer, polyvinyl alcohols, or a combination thereof. Preferred 
copolyether ester block copolymers are segmented elastomers having soft polyether 
segments and hard polyester segments, as disclosed in Hagman, U.S. Patent No. 
4,739,012. Suitable copolyether ester block copolymers are sold by DuPont under the 
name Hytrel®. Hytrel® is a registered trademark of DuPont. Suitable copolyether amide 
polymers are copolyamides available under the name Pebax® from Atochem Inc. of Glen 
Rock, New Jersey, USA. Pebax® is a registered trademark of Elf Atochem, S.A. of 
Paris, France, Suitable polyurethanes are thermoplastic urethanes available under the 
name Estane® from The B.F. Goodrich Company of Cleveland, Ohio, USA. Suitable 
copoly(etherimide) esters are described in Hoeschele et al. U.S. Patent 4,868,062. Such 
materials are regarded as breathable in contrast to substantially non-breathable materials 
such as non-apertured polyethylene films. Breathability may be determined by any 
suitable test method, such as, for example, the ASTM E-96 "Upright Cup" method. The 
substance delivery systems of the present invention, as described in detail below, are 
believed to provide particular advantages in terms of unoccluded breathable surface area 
versus conventional substance delivery systems. 

In the present invention, the term "substance" can mean a flowable substance 
which is substantially non-flowing prior to delivery to a target surface. "Substance" can 
also mean a material which doesn't flow at all, such as a fibrous or other interlocking 
material. "Substance" may mean a fluid or a solid. "Substance" is defined in this 
invention as any material capable of being held in open valleys and/or depressions of a 
three dimensional structure. Adhesives, electrostatics, mechanical interlocking, capillary 
attraction, surface adsorption, van der Waals forces, and friction, for example, may be 
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used to hold the substances in the valleys and/or depressions. The substances are 
intended to be at least partially released therefrom when exposed to contact with external 
surfaces or when the three dimensional structure is deformed, heated, or otherwise 
activated. Of current interest in the present invention include substances such as gels, 
pastes, foams, powders, agglomerated particles, prills, microencapsulated liquids, waxes, 
suspensions, liquids, and combinations thereof. 

The term "deformable material" is intended to include foils, polymer sheets, cloth, 
wovens or nonwovens, paper, cellulose fiber sheets, co-extrusions, laminates, and 
combinations thereof. The properties of a selected deformable material can include, 
though are not restricted to, combinations or degrees of being: porous, non-porous, 
microporous, gas or liquid permeable, non-permeable, hydrophilic, hydrophobic, 
hydroscopic, oleophilic, oleophobic, high critical surface tension, low critical surface 
tension, surface pre-textured, elastically yieldable, plastically yieldable, electrically 
conductive, and electrically non-conductive. 

In accordance with the present invention, the substance utilized in combination 
with the deformable material exhibits a selection of physical properties which enable it to 
be dispensed from its protected orientation within the three-dimensional structure and 
applied to the target surface. Such dispensation may be partial, or substantially or totally 
complete in nature. 

To facilitate such dispensing, substance properties which are believed to be 
important include the relative affinity of the substance for the target surface versus that 
for the deformable material and the apparent viscosity or flowability of the substance after 
activation of the three-dimensional structure. It is presently believed that the substance 
should preferentially adhere to the target surface to a greater extent than to the deformable 
material and/or to a greater extent than for other portions of the substance itself. Said 
differently, the substance has a greater affinity for the target surface than for itself and/or 
for the deformable sheet material. 

Substances may inherently possess viscosity and flow characteristics which permit 
their liberation from their protected location within the sheet material or may require 
viscosity modification to permit liberation and dispersal. Viscosity modification may be 
obtained by the selection of substances which undergo a change in viscosity in response 
to the mode of activation selected. For example, for a mechanical activation such as a 
compressive force it may be desirable, and preferably, to employ substances which are 
commonly referred to as "shear-thinning" (pseudoplastic) substances. Examples of such 
substances include polymer solutions, many gels and pastes such as dentrifice and body 
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creams, paints, gelled wood stains, etc. Other materials behave as shear-thinning 
materials only after a certain threshold shear (yield stress) is reached or exceeded. Such 
materials are commonly referred to as Bingham plastic materials, and one common 
example of a substance exhibiting such behavior is the type of condiment known as 
ketchup. Substances which are thermally-responsive (i.e., reduce/change viscosity in 
response to changes in temperature) may also be employed, such as substances 
(petrolatum, etc.) which exhibit lower viscosity with increased temperature produced by 
mechanical friction or other sources. 

Some of the factors believed to influence the adhesion or affinity of the substance 
for the target surface include: electrostatic or electrical charges; chemical bonds via 
hydrogen bonding, covalent bonding, ionic bonding, partial ionic bonds (partial dipolar 
attraction), van der Walls forces, osmotic forces, etc.; capillary pressure (suction); 
adsorption; absorption; vacuum/suction; etc. Other important factors include the 
wettability of the substance upon the target surface, as reflected by the contact angle of 
the substance on the target surface. 

To facilitate spreading or dispersal of the substance upon the target surface, 
particularly to counteract the tendency of the substance to remain in a localized 
distribution partem given the localized orientation upon the deformable substance, it is 
presently preferred to utilize substances which are tailored so as to be wettable on the 
target surface. Other factors which may aid in dispersion or distribution of the substance 
upon the target surface include the use of substances which exhibit a shear-thinning 
behavior, as well as mechanical spreading action provided by the user of the composite 
sheet material to impart a lateral mechanical motion after activation but prior to removal 
of the deformable material from the target surface. Such lateral mechanical action may 
also provide additional interaction with the substance such as for shear-thinning 
substances and may provide additional benefits such as lathering, foam generation, 
scrubbing/abrasive action, etc. 

Successful dispersal occurs when a portion of the deposited or dispensed 
substance subsequently coats a portion of the target surface where the substance was not 
originally deposited. Upon removal of the sheet material from the target surface, at least 
some of the substance remains located on the target surface, preferably in a substantially- 
uniform fashion. 

As discussed above, a wide variety of substances may be selected for use in 
accordance with the principles of the present invention. Representative substances for 
illustrative purposes include cleansing agents such as soaps and detergents, emollients 
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such as lotions, medicinal agents such as ointments, anti-innammatory creams, etc., 
health and beauty care products, including anti-perspirants, deodorants, cosmetics, 
fragrances, and the like. Other more diverse applications for such a sheet material include 
applicators for automotive and household products such as lubricants, colorants, 
protectants such as oils and waxes, adhesives, preservatives, and the like, as well as food- 
oriented applications such as condiments (mustard, ketchup, etc.). 

Multiple substances may also be employed which are not only protected from 
inadvertent contact but segregated from one another initially (on the same face of, or on 
opposing faces of, the sheet material) and be commingled during the activation process or 
during subsequent dispensing and/or dispersion operations. Such an arrangement may be 
particularly useful for substances which beneficially interact with one another (e.g., co- 
dispensing epoxies, catalyzed reactions, etc.) to provide additional functionality with each 
other and/or with the target surface. 

Figure 5 depicts another embodiment of a material in accordance with the present 
invention, structurally similar to that depicted in Figure 4, including protrusions 158 with 
outermost ends 164 and lands 162 therebetween. However, in addition to the structural 
elements of Figure 4 the material of Figure 5 includes an additional structural element in 
the form of one or more layers of a porous material 165 which overlies the protected 
substance 152 from the side opposite to that protected by the sheet material 155. Porous 
material 165 may be any material sufficiently porous as to not block or significantly 
impair the ability of the substance 152 to be dispensed from the sheet material onto the 
target surface, against which the porous material would be placed. Porous materials may 
comprise, as depicted in Figure 5, a fibrous material such as a woven or nonwoven 
material, a scrim or mesh-like material, a porous or apertured film or the like, of similar 
or diverse composition to that of the sheet material itself. Any of the aforementioned 
types of sheet-like materials may be utilized. The inclusion of such a porous material 
provides additional protection for the substance prior to activation of the sheet material 
and may provide additional distributive benefit to more evenly disperse the substance 
onto the target surface particularly when translational motion of the sheet material is also 
employed. The porous material may also provide additional interaction with the 
substance such as for shear-thinning substances and may provide additional benefits such 
as lathering or foam generation, etc! One application envisioned for such a structure 
would be a cleansing cloth which provides its own source of cleansing agent. The porous 
material may also contain a substance for distribution, which may desirably interact with, 
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augment, or otherwise be usable in conjunction with the substance within the three- 
dimensional sheet material. 

Figure 6 shows a mitt 15 comprising a back panel 22 connected to a front panel 21 
that defines a hollow interior into which a hand may be inserted through opening 55. The 
back panel 22 and the front panel 21 are connected along a portion of the periphery 45. 
The back panel 22 further comprises an outer surface 32 and an inner surface 33 that is 
opposite the outer surface 32 and is immediately adjacent to the back of a user's hand 
during use. The front panel 21 also further comprises an outer surface 34 (not shown) and 
an inner surface 35 that is opposite the outer surface 34 and is immediately adjacent to the 
palm of a user's hand during use. Thus a wearer's hand is covered by the interior surfaces 
of the front panel 21 and back panel 22 for application of a substance contained within the 
sheet material of the front and/or back panels. As show in Figure 6, surface embossments 
may be utilized for desirable stretch or tactile properties, or as part of the dispensing 
function comparatively more elongated protrusions may be employed than those depicted 
in Figures 1-4. 

In use, a wearer of the mitt 15 inserts a hand into the hollow interior through the 
provided opening 55 wherein the back panel 22 contacts the back of the wearer's hand and 
the inner surface 35 of the front panel 21 contacts the wearer's palm. As the construction 
of the mitt 15 is more generic than a glove with defined anatomically-conforming 
geometry, the mitt may be used for either hand and/or may be appropriately sized to fit 
the foot of a wearer or any other bodily extremity. As discussed previously, shape- 
corresponding applicators like the glove of Figure 1 may be designed and adapted for 
various uses such as foot or head coverings, or condoms, or more generically-shaped 
applicators like mitt 15 may likewise be designed for many applications. 

If desired, at the end of its use, the mitt can be everted by making a fist with the 
mitt-hand, pulling the structure over the fist from the back edge 40 of the mitt 15. Thus 
the layers are transposed, and the inner surface 35 of the front panel 21 and the inner 
surface 33 of the back panel 22 become the outer surfaces of the now waste article. More 
simply stated, the mitt is turned inside out after its use and then thrown away. That is, the 
wearer makes a fist, and with his or her other hand, grasps a point on the back edge 40 
and carefully pulls the fisted hand toward the open mouth of the mitt 15, until the entire 
end of the mitt 1 5 is pulled through the opening 55. 

Figure 7 depicts a representative embodiment of a flexible bag 20 suitable for use 
as a semi-enclosed applicator which is convertible to a fully-enclosed applicator 
according to the present invention. In the embodiment depicted in Figure 7, the flexible 
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bag 20 includes a bag body formed from a piece of flexible sheet material folded upon 
itself along fold line 22 and bonded to itself along side seams 24 and 26 to form a semi- 
enclosed container having an opening along edge 28. Flexible bag 20 also includes 
closure means 30 located adjacent to edge 28 for sealing edge 28 to form a fully-enclosed 
container or vessel. Closure means 30 may be selectively openable, sealable, and 
resealable, and may be constructed in any known fashion utilizing any closure 
configuration, such as folds, pleats, adhesives, or mechanical interlocking closures such 
as ribs, beads, and grooves, which are known in the art. Bags such as the flexible bag 20 
of Figure 7 can be also constructed from a continuous tube of sheet material, thereby 
eliminating side seams 24 and 26 and substituting a bottom seam for fold line 22. 

Flexible bag 20 is suitable for containing and protecting a wide variety of 
materials and/or objects contained within the bag body and applying a substance to them 
as described above. Figure 7 depicts the bag 20 in an open condition wherein the closure 
means 30 has been released such that edge 28 may be opened to admit materials and/or 
objects into the interior of the bag body portion of the bag 20. In Figure 7 a plurality of 
generic solid objects 99 are shown within the bag 20. 

Once the desired sheet materials are manufactured in any desirable and suitable 
manner, comprising all or part of the materials to be utilized for the bag body, the bag 
may be constructed in any known and suitable fashion such as those known in the art for 
making such bags in commercially available form. Heat or adhesive sealing technologies 
may be utilized to join various components or elements of the bag to themselves or to 
each other. In addition, the bag bodies may be thermoformed, blown, or otherwise 
molded rather than reliance upon folding and bonding techniques to construct the bag 
bodies from a web or sheet of material. Two recent U.S. Patents which are illustrative of 
the state of the art with regard to flexible storage bags similar in overall structure to those 
depicted in Figures 1 and 2 but of the types currently available are Nos. 5,554,093, issued 
September 10, 1996 to Porchia et al., and 5,575,747, issued November 19, 1996 to Dais et 
al. 

While particular embodiments of the present invention have been illustrated and 
described, it will be obvious to those skilled in the art that various changes and 
modifications may be made without departing from the spirit and scope of the invention, 
and it is intended to cover in the appended claims all such modifications that are within 
the scope of the invention. 
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What is claimed is: 



A semi-enclosed, substance delivery applicator characterized by: 

(a) a three-dimensional structure having outermost surface features and spaces 
between said outermost surface features for containing a substance, said 
substance having a level internal to said outermost surface features such that 
said substance is protected from inadvertent contact with external surfaces, said 
three-dimensional structure forming at least a portion of a semi-enclosed 
applicator body having at least one opening and an internal cavity; and 

(b) a substance, having substantial resistance to flow prior to delivery to a target 
surface, occupying said spaces of said three-dimensional structure, said 
substance remaining protected until said three dimensional structure is sufficiently 
deformed into a substantially two dimensional structure and said substance is 
thereby exposed to contact a surface of an object without compliance of said 
surface being necessary, said substance having an effective viscosity upon 
activation which permits said substance to be liberated from said location and 
dispensed onto said surface of said object. 

The substance delivery applicator according to any of the preceding claims, wherein said 
spaces are interconnected. 

the substance delivery applicator according to any of the preceding claims, wherein said 
spaces are discrete. 

The substance delivery applicator according to any of the preceding claims, wherein said 
substance exhibits a greater flowability after said three-dimensional structure is deformed. 

The substance delivery applicator according to any of the preceding claims, wherein said 
applicator dispenses said substance inwardly of said applicator toward said cavity. 

The substance delivery applicator according to any of the preceding claims, wherein said 
applicator dispenses said substance outwardly of said applicator. 

The substance delivery applicator according to any of the preceding claims, wherein said 
applicator further comprises a sheet of porous material such that said substance is 
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located between said three-dimensional structure and said sheet of porous material and 
may be dispensed through said sheet of porous material. 

The substance delivery applicator according to any of the preceding claims, wherein said 
applicator dispenses a substance both inwardly of said applicator toward said cavity and 
outwardly of said applicator. 

The substance delivery applicator according to any of the preceding claims, wherein said 
substance is selected from the group consisting of cleansing agents, medicinal agents, 
emollients, lubricants, colorants, preservatives, protectants, condiments, adhesives, 
fragrances, anti-perspirants, deodorants, and combinations thereof. 

The substance delivery applicator according to any of the preceding claims, wherein said 
applicator includes at least two substances of diverse composition. 



16 



WO 01/10567 



PCT/US00/21255 



1/2 




ooooooooooooooooo 
oooooooooooooooooo 
ooooooooooooooooo 
oooooooooooooooooo 
ooooooooooooooo OJX 
ooooooooooooooo o/p o 
ooooooooooooooopo 
oooooooooooooooooo 
ooooooooooooooo o-o_ . 
oooooooooooooooooo 
ooooooooooooooooo 
oooooooooooooooooo 
ooooooooooooooooo 
oooooooooooooooooo 
oooooooooooooooo 
oooooooooooooooooo 
ooooooooooooooooo 
oooooo oooooooooooo 



Fig. 2 



16 



J 



14 



Fig. 1 




Fig. 3 



© ® 

I • - ' • \ 

\ ■ ■ .. \ 

V.® ' € 





WO 01/10567 



PCT/USO0/21255 




(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
15 February 2001 (15.02.2001) 




PCT 



lllllIIMlllllllllllllllDU 

(10) International Publication Number 

WO 01/10567 A3 



(51) International Patent Classification 7 : A61K 7/00, 7/48, (74) Agents: REED, T., David et aL; The Procter & Gam- 
7/50 B05C 17/00. 21/00, 9/00. 9/02, B05D 1/28 ble Company, 5299 Spring Grove Avenue, Cincinnati, OH 

45217-1087 (US). 



(21) International Application Number: PCT/US0O/21255 

(22) International Filing Date: 3 August 2000 (03.08.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

09/369,742 



6 August 1 999 (06.08. 1999) US 



(71) Applicant: THE PROCTER & GAMBLE COMPANY 

[US/US]; One Procter & Gamble Plaza, Cincinnati. OH 
45202 (US). 

(72) Inventors: OTTEN, Geneva, Gail; 9107 Brehm Road, 
Cincinnati, OH 45252 (US). TWEDDELL, Richard, 
ni; 2 Burton Woods Lane Cincinnati, OH 45229 (US). 
MCGUIRE, Kenneth, Stephen; 15 Linden Drive, 
Wyoming, OH 45215 (US). HAMILTON, Peter, Wor- 
th ington; 1107 Devils Backbone Road, Cincinnati, OH 
45233 (US), 



(81) Designated States (national): AE, AG, AL, AM, AT, AT 
(utility model), AU, AZ, BA. BB, BG, BR, BY, BZ, CA. 
CH, CN, CR, CU, CZ, CZ (utility model), DE, DE (utility 
model), DK, DK (utility model), DM, DZ, EE, EE (utility 
model), ES, PI, FI (utility model), GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR. KR (utility 
model), KZ. LC. LK. LR, LS. LT. LU, LV, MA, MD. MG, 
MK, MN, MW, MX, MZ, NO. NZ, PL, FT, RO, RU, SD, 
SE, SG, SI, SK, SK (utihty model), SL, TJ, TM, TR, TT, 
TZ, UA, UG. UZ, VN, YU, ZA. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG. ZW). Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). European 
patent (AT. BE, CH, CY, DE, DK, ES. FI. FR, GB, GR, IE, 
IT, LU, MC, NL, FT, SE), OAPI patent (BF, BJ, CF, CG, 
Q, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

27 September 2001 



[Continued on next page] 



(54) Title: SEMI-ENCLOSED APPLICATOR UTILIZING A S ELECTIVELY - ACTTVATIBLE SHEET MATERIAL FOR DIS- 
PENSING AND DISPERSING A SUBSTANCE ONTO THE SURFACE OF A TARGET OBJECT 




so 



O 



(57) Abstract: The present invention provides a semi-enclosed, substance delivery applicator comprising: (a) a three-dimensional 
structure having outermost surface features and spaces between the outermost surface features for containing a substance, the sub- 
stance having a level internal to the outermost surface features such that the substance is protected from inadvertent contact with 
external surfaces, the three-dimensional structure forming at least a portion of a semi-enclosed applicator body having at least one 
opening and an internal cavity; and (b) a substance, having substantial resistance to flow prior to delivery to a target surface, oc- 
cupying the spaces of the three-dimensional structure, the substance remaining protected until the three dimensional structure is 
sufficiently deformed into a substantially two dimensional structure and the substance is thereby exposed to contact a surface of an 
object without compliance of the surface being necessary, the substance having an effective viscosity upon activation which permits 
the substance to be liberated from the location and dispensed onto the surface of the object The substance may be dispensed inwardly 
of the applicator, outwardly of the applicator, or both. The applicator may take the form of a glove or mitt. 



WO 01/10567 A3 MWlMIMllllMBI 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



Inte. onal AppUcation No 

PCT/US 00/21255 



A. CLASSIFICATION OF SUBJECT MATTER . , , ,„-,/,- « 

IPC 7 A61K-7/00 A61K7/48 A61K7/50 
B05C9/00 B05C9/02 B05D1/28 



B05C17/00 B05C21/00 



According lo inlomanonal Patent Classilication flPC) or 10 both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system tonowed by classification symbols i 

IPC 7 A61K B05C B05D 



Documentation searcneo otner man minimum cocumeniation to Itie extent thai such documents are included in ihe lieids searched 



Electronic data base consulted during tne international search (name ot data case and. wnere practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE HE LEVA NT 



Category * Citation o1 document, with indication, wnere appropnate. ot the 



Relevant lo claim No. 



Y,P 



WO 98 55109 A (PROCTER & GAMBLE) 
10 December 1998 (1998-12-10) 
page 4, line 28-31 
page 18, line 21,22 
claims 1-3,7-10 

& US 5 968 633 A (HC GUIRE KENNETH 
STEPHEN) 19 October 1999 (1999-10-19) 
cited 1n the application 

FR 2 604 869 A (CASTER) 
15 April 1988 (1988-04-15) 
page 1, line 31-34 
page 2, line 3-7 

-/-- 



1-10 



1-10 



1-4,6-10 



Further documents are listed in the continuation of box C. 



El 



Patent family members are listed in annex. 



1 Special categories ot cited documents : 

■A* document defining the general state of the art whicn is not 

considered to be ot particular relevance 
•E" earlier document but pubtehed on or after the international 

filing dale 

V document which may throw doubts on pnontv claim's i or 
which is died to establish the publication date of another 
citation or other soeaat reason tas specified) 

"O* document referring to an oral disclosure, use. exhibition or 



■p' document published prior to the international tiling date but 
later than me pnonfy dale claimed 



*T* later document published after the international filing dale 
or priority date and not in conflict with the application bui 
ated to understand the principle or tneory underlying the 
invention 

'X 1 document ot particular relevance: the claimed invention 
cannot oe considered novel or cannot be considered to 
involve an inventive step when tne document s taken alone 

•Y* document of particular relevance: tne claimed invention 

cannot rje considered to involve an inventive step when the 
document is combined with one or more otner such docu- 
ments, such comDtnaiion being obvious to a person skilled 
in the an. 

*&' document member ot Ihe same patent family 



Dale of the actual completion of trie intemaiional search 



20 March 2001 



Date of mailing ot the international search report 



27/03/2001 



Name and mailing address of the ISA 

European Patent OHte. P.B 5816 Patent man 2 
NL - 2280 HV Rfewijk 
Tel. (+31-70) 340-20*0. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Slembrouck, I 



tern PCT/ISAttlO i«econosna«U iJuy 19£« 



page 1 of 2 



inte onai Application No 

INTERNATIONAL SEARCH REPORT pcT/us 0Q/21255 


C.<Contmuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Cialion of document, witn mdicaiion.wtiere appropriate, at the relevant passages 




Y 


WO 94 12115 A (BUCHANAN INC ; BUCHANAN 
JONNIE (US); DEES HARRY C JR (US)) 
9 June 1994 (1994-06-09) 
page 5, line 6-9 

figures 2,3 
page 12, line 24-30 
page 13, line 2-6 
page 13, line 13-15 

examples 5,6 
page 21, line 4-26 


5 



Fwm PCT/ISM210 rcoro«u«K*i » iaocoo mat) (July 1902) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Patent document 
cited in search report 



WO 9855109 



Publication 
date 



10-12-1998 



inte .oiiBl Application No 

PCT/US 00/21255 



Patent family 
member(s) 



US 
AU 
BR 
CN 
EP 
PL 
ZA 



5968633 
7445398 
9810415 
1259046 
0984775 
337212 
9804875 



Publication 
date 



19-10-1999 

21- 12-1998 

22- 08-2000 
05-07-2000 
15-03-2000 
14-08-2000 
07-12-1998 



FR 2604869 



WO 9412115 



15-04-1988 



09-06-1994 



NONE 



NONE 



Focm PCT/ISA/2tO (Mtira mnuy nwi LMy 19921 



